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EDUCATION AND SCIENCE AS FACTORS
OF INNOVATIVE ECONOMICS DEVELOPMENT

Abstract. This work is aimed at analysis of education and science role as a system of structure clements that
form the innovative economics. The tasks are: reveal the notion of education and science, analyze its constituents and
its role in operating process of innovative economics, and analyze its interconnection as structural system-forming
elements. The following methods were used to implement the work: graphical analysis, methods of deduction and
induction, and analysis of semantic sources. The research results showed some correlation between the education
level and a degree of innovative development of economics; the features of social demand in the education field in
view of market economics were revealed, and as result, the education goals in knowledge economy were determined.
The results can be used for correction of the national policy in the field of education and science management. The
authors have come to a conclusion that for successful forming of innovative economy it is necessary to transit from
less flexible convey of practical knowledge to teaching the skills on knowledge application.
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Introduction

The contemporary economic relations inherent to post-industrial societies show the most effective
forms of interaction between economic agents. The most effective means such forms when goods or
services have higher added values in comparison with the analogues, high level of nominal GDP and PPP
around the world. Among the features inherent to the post-industrial economy are the following: large
share of service sector under developed industrial sector; however, the main economic growth is reached
namely due to services sector. Manufacture in this case is mainly engaged in servicing of more advanced
fields. One of the forms of post-industrial economics development is innovative economics in which the
main growth is not focused on service sector only, but on the service sector interacting with information
and knowledge. In different time periods, the researches related to the information, knowledge and its
generation were conducted by various scientists, such as Ch. Landry, R. Florida, B.P. Simonov, D.A. Ru-
ban, F. McKinley and other. All researches were focused on the features of human capital forming as the
main source of innovation in the society. This work will mainly describe the issues of education and
science influence as processes and systems of institutes and enterprises on forming of innovative
€conomics.

Main body

Education is a comprehensive notion uniting several quite different elements each of which is
responsible for its part of the social life. According to Ushakov Dictionary, education is a process of
knowledge acquisition, learning, and enlightenment [1]. In its turn, the process includes several
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interconnected elements: system of knowledge that should be conveyed from one person to another, the
process of this knowledge convey from one to another, combination of regulations and education
standards, and national programs systematizing the process of knowledge convey, and combination of
education organizations and social institutes encouraging the implementation of this process. The goal of
education, in view of society, is training of people who have knowledge necessary to society now and in
near future. Thus, the education type and its priorities are determined on the base of the social demand,
and the nature of demand varies depending on political and state system, but mainly on the type of the
national economy management. For the planned economy that was typical for the USSR, the social
demand was less determined by the society, but more by the managing board basing on the planning
indicators. For the market economy, the social demand is based more on the competitive labor market, i.c.
on demand for definite knowledge and consequently salary size. In addition, definite culture codes
inherent to this or that socicty, traditions and status of knowledge owners in the society can influence to
some extent on decision what knowledge to convey, and what skills should be taught.

For all situations mentioned above the role of education in socicty and economics has one common
feature — all these roles are reactive, i.¢. responding to external stimulus. In some sort, it can be stated that
education is the object of influence, not the subject.

The innovative economics as a system based on the flow of innovations, on continuing technological
improvement, on manufacture and export of high technological products with high added value supposes
that the main economic growth is achieved not due to manipulations with material production (as under
industrial economy) and financial assets (as under post-industrial economy), but owing to manipulation
with knowledge [2].

At the same time, the notion “innovation” is mentioned frequently. Innovation under this context is
ability of a human to create new combinations of available knowledge and technologies capable to solve
existing problems, or make the current processes more effective. So, the innovative economy is economy
ensuring the growth owing to effective manipulations with available information, with further creation of
new information and its practical application. Innovative economies reach competitive advantages due to
qualitative, not quantitative changes in the public economy structure.

Similar to any other economy, the innovative economy needs people having necessary knowledge and
skills in knowledge application. It could be said that the innovative economy forms a unique demand for
skills trained under the training process in any case, but requires its formalization [3].

Education under this context as a factor of economy development does not differ much from
education under the context of any other economy — it is a supplier of qualified personnel having skills
corresponding to economy demand. The difference is in information dynamics of economic system.

Pre-innovative economies, in view of qualitative growth, are relatively static and stable, for instance,
for a worker who wants to implement his work successfully it is enough to have a definite set of
knowledge that he corrected a little and improved under renovation of productive capacities. Economic
growth of an enterprise and a state in whole was reached due to increase of existing capacities, i.e. it was
quantitative in its essence.

Innovative economy is informational dynamic — the structure of knowledge changes constantly, the
speed of new information appearance able to influence on functioning of economic system is higher than
in other economic systems, i.¢. the skills gained during the learning process become out of date by the
moment of practical activity start. Thus, the goal of education as a system in the innovative economy is
not convey of a definite set of practical activity skills, but convey of knowledge on knowledge application
that will be necessary for practical activity.

To show the interconnection of education and economic growth below is a Figure showing the
education index and list of countries having the largest innovative potential.
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Figure 1- Values of education global index for 20 first countries in rating

According to the global education index the most part of countries except USA, South Korea, Israel,
and Canada are post-industrial European societies (Figure 1).
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Figure 2 — Global index of innovations by countries

The data in Figures 1 and 2 shows that most countries having high education index also exist in the
list of top countries on the innovation index, i.e. there is some correlation between the indicators of
innovation and education in the countries. Basing only on data of these two indexes it is impossible to talk
on any definite cause-effect relations. For example, Nassim Taleb stated that not education influences on
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the development of economy, but developed economy increases the number of educated people in a
country [6]. In spite of this, the education today captures the most part of young people in the developed
countries in this or that form — not only in the form of systematized process of data convey, but via
cultural activities and interactions, via convey of definite values focused on knowledge as value itself. In
addition, the education is an inherent part of scientific personnel forming.

According to a definition, science is a field of human activity which function is elaboration and
theoretical systematization of knowledge on reality; includes activities on new knowledge acquisition and
its result — the sum of knowledge forming a base of scientific worldview [7].

Basing on the definition of the innovative economy stated above, the interconnection of science and
innovative economy development is direct — a science, field of activity systematizing and ¢laborating new
knowledge is one of the main sources of the innovative economy development. And the science not only
generates theoretical knowledge, but elaborates and adopts new methods of practical work that further are
transformed by entrepreneurs into innovations on which the innovative economy is based.

If we consider the interaction of education and science in the system of innovative economy, then it
can be expressed as follows: Education-Science-Entreprencurship-Manufacture of product or service. The
education stage provides the main knowledge and skills necessary for further functioning in the innovative
economy; the science stage generates new knowledge and concepts that are transformed into innovations
at the entrepreneurship stage and are adopted by manufacture and make profit in future.

At the same time, the combinations of education and science are possible including the institutional
level — in the form of research universities combining the features of educational organizations and
scientific-research structures.

Regardless of influence of education and science, the conduction of researches and adoption of
innovations need funding that could encourage manufacture of products for its further payback and
generation of profit. For the analysis of this expenditures, we use an indicator “Internal expenditures on
research and development” shown in Figure 3.
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Figure 3 — Internal expenditures on research and developments in the Republic of Kazakhstan, million tenge

Despite significant increase of expenditures in comparison with 2003, this is still insufficient for
adoption of innovations. The cost of modern equipment necessary for advanced researches is much higher
than opportunities of Kazakhstan investors for today.
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In addition, the problem caused by insufficient funding, in particular, salary size of researchers is
much smaller than that of foreign organizations. As scientific qualification, owing to globalization, is
relatively the same, this causes significant outflow of human capital from the countries in search of a
better life.

Conclusion

According to the modern paradigm of development and modernization of Kazakhstan economy
proposed by the President in his Address to Kazakhstan nation “Build the future together” one of the tasks
is to strengthen the clements of innovative economy in the structure of the national economy. The
innovative economy requires, first of all, high speed of operation with knowledge and information, and to
be at the cutting edge of research and innovative works. The education, as one of the factors, encouraging
the human capital development, i.e. personnel able not only to implement ordinary actions, but
continuously develop own talents and skills of operation with knowledge to acquire and transform this
knowledge into innovations, today is one of the inherent parts of the innovative economy. In its turn, the
science is an element creating a medium in which the knowledge manipulation process occurs to form new
knowledge and concepts that further will be used by economically active agents of the innovative
economy to create innovations and get practical effect from the results of scientific field operation.
Science and education, 1n its turn, are also interconnected and able for close interaction, for instance, at
specialized organizations, such as research universities ensuring seamless transition from skills acquisition
to its direct application. In addition, the contemporary education system should be more focused on the
development of skills of thinking and self-development than on conveying of fixed knowledge as the latter
can suddenly become out of date. Under this context, the value of such abstract theoretical knowledge as
mathematics and information science increases.
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AX. T'amera', )K.H. Caay', M.T. Kyay6exon?, JI.A. KasGexona °

"Kazak 3KOHOMHKA, KAPKbI 5KOHE XaTBIKAPAIIBIK CAy A Y HHBEPCHTCT;
M. Jynaros atsiaaarsr KocTaHal HHKCHEPITIK- SKOHOMHKAJTBIK YHHBCPCHTETI,
> KopkhIT ATa aThiHaars! KI3eIIopaa MEMICKETTIK YHHBEPCHTETI

BLJIIM 7K9HE FhLIBIM HHHOBAUAJIBIK
IKOHOMHUKAHBI JAMBITY ®AKTOPBI PETIHJIE

Annoramusi. JKYMBICTBIH MAakcaThl OiliM MEH FBHIIBIMHBIH POIHEC HWHHOBAIMMUIBIK JKOHOMHKAHBI
KaJbINTACTHIPY AAFbI KYPBUTBIMABIK 3JIEMCHTTEDP JKHBIHTBIFBI PETIHAC TanAay »acay Ooxbim Tabbutaxel. MiHzoerTep
peTiHae MbIHANAP KOWBLIABL: OITiM MEH FHUIBIM YFBIMBIH AIIbIT KOPCETIN, OJAPABIH Kypamzaac Oexikrepi MEH
MHHOBALWSUTBIK 3KOHOMHKAHBIH OHJIPIC IPOLCCIHACTI OPHBIHA, OJAPABIH 63apa OAalIaHBICHIHA KYPBUIBIMIBIK
HETI3IK 3IEMEHTTEP peTiHAe Tamagay skacay. JKYMBICTa Keeci omicTep MaHmaNaHbUIABL TPapUKAIBIK TAIaay,
JCOYKIUA KOHC WHAYKOHA OMICTCPl, CCMAHTHKANBIK KO3ICPIi Tajmay. 3eprTey OapbichiHma OimiM acHTeHi MEH
SKOHOMHUKAHBIH WHHOBALMAIBIK JaMy JCHICHI apachIHOAFBI OCITiml Oip KOPPSILIMHUA TYPATbl MOTIMCTTSD ATBIHABI
JKOHE O17M 3KOHOMMKACHIHIAFBI AHKBIHIATFAH MAKCATTAPFA CYWEHE OTBHIPHIIN, HAPBIKTHIK 3KOHOMMKA TYPFBICHIHAH
OiTiM canachIHIAFBI 9JICYMETTIK CYPAHBIC €PEKIICITIKTEP] AHBIKTAIIBL
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Hormwxenep OimiM MEH FHUTBIM MCHCIKMCHTI CajaChIHAA MEMJICKCTTIK CasACcaTTBl OHTAWIAHIBIPY YIOiH
KOJIAAHBITYBl MYMKIH. Makana COHbIHIAA TAOBICTHI HHHOBALMUIBIK SKOHOMHKA KAIBIITACTHIPY YIMiH O1TiM apKbLIbI
JKYMBIC JAFABUIAPBIH OKBITYFAa MPAKTHKANBIK OlmimMzai OapbIHINIA TOMECH MKEMAI OEPe OTHIPHII KOImy KA’KET ACTCH
KOPBITHIHIBIFA KIS

Tyiiin ce31ep: HHHOBAIMSIBIK 3KOHOMHUKA, 3€PTTEY HHCTHTYTTAPBL, 31aM KaIlUTaIbL, Y3IiKci3 Oimim 6epy

AX. Tammera', K.H. Caay ', M.T. Kyay6ekos 2, JLA. Kajoexona ®

'Kasaxckuif yHHBEPCHTET SKOHOMHKH (DMHAHCOB H MEKIyHAPOIHOH TOProBIIH;
*Kocranaiickuit HHKCHEPHO-3KOHOMUYCCKHHA yHUBEpcHTET HM. M. /Iy maTosa;
> KBI3BITOPIMHCKHIA TOCY IAPCTBEHHBIN YHHBEPCHTET HMEHH KopKsIT ATa

OBPA30BAHHUE M HAYKA KAK ®AKTOPHI PA3BUTHA HHHOBAIIMOHHOM YKOHOMUKH

Annoramus., Llenpro maHHOH pPadOTHI ABIICTCA AHATH3 POMH OOpPA30BAHHA W HAYKH KAK COBOKYIHOCTCH
CTPYKTYPHBIX 3JICMCHTOB B (DOPMHPOBAHHH WHHOBAMOHHOH SKOHOMHKH. B KauecTBe 3amad OBLTH IOCTABIICHEL
PACKPBITH IMOHATHC 06p330BaHI/I}I H HAYKH, IPOAHATIU3HPOBATE HX COCTABJLAIOIINAC U UX MCCTO B IMPOHU3BOJACTBCHHOM
MPOLECCe  HMHHOBALMOHHONW  DKOHOMHKH,  OPOAHANM3HPOBATH  HMX  B3aUMOCB3b  KAK  CTPYKTYPHBIX
CHCTEMOOOPA3YIOIMUX 3IEMEHTOB. B paboTe OB HCHOIB30BAHBI CICAVIOMUAC MCETOABI: Tpa(UICCKUH aHAIU3,
MCTOABI ACAYKIHH H HHAYKIHWH, AHAIU3 CCMAHTHYCCKHUX HCTOYHHKOB. B X0Aac HCCIACOAOBAHUA 6I>IJ'II/I MOy YCHEI
JAHHBIC 00 OMPEACICHHON KOPPEILIHMH MEKIY YPOBHEM OOPA30BAHHS W CTCICHBI) WHHOBALMOHHOTO PA3BHUTHS
SKOHOMHKH, PACKPBITH OCOOCHHOCTH COLMHANBHOTO 3ampoca B cepe 00pa3oBaHHA C TOUKH 3PCHHS PHIHOTHOH
OKOHOMHKH, HCXO0AA U3 KOTOPBIX ONPCACICHBI LCIH O6p330BaHI/I}I B PKOHOMHKC 3HAHHH. PeSyJ'II)TaTI)I MOTYT 6I>ITI>
HCTOIH30BAHBI JJI1 KOPPSKTHPOBKH TOCYIAPCTBCHHON MOJHTHKH B C()epe MCHEKMCHTA 00pa30BaHMA W HAykd. B
KOHIEC CTATBH ABTOPHI NPHIIIH K BBIBOAY, YTO AJ1 YCHCIOHOTO (I)OpMI/IpOBaHI/I}I HHHOBaL[I/IOHHOfl OKOHOMHKH
HEOOXO0 UM TIEPEX0/T C MCHEE THOKON MepeaavH MPAKTHICCKUX 3HAHUH K 00YYCHUIO HABBIKAM PAOOTHI CO SHAHHSAMHU.

KinoueBbie ¢J10BA; HHHOBALIMOHHAS YKOHOMHKA, UCCIICIOBATCILCKUC YHUBEPCUTETHI, YCTOBEUCCKHUI KATIHTA,
HCTIPEPHIBHOC 00pa30BAHHC
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